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Tuscaloosa Resources Inc. East
Brookwood Mine P-3852 Re-
evaluation of JWR Mine No. 5 Ponds

013A and 013 (shared facilities) with

Slurry Impoundment No. 3 and 4
reclaimed.

10YEAR 24 HOUR STORM

Robert Usher, P.E.
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General Information

Storm Information:

Storm Type:

DRN 58

Design Storm:

10 yr - 24 hr

Rainfall Depth:

6.200 inches

Particle Size Distribution:

Size fmm) Topseil - spoil
3.0000 96.000% 87.000%
2.0000 95.000% 85.000%
1.0000 92.000% 77.000%
0.5000 90.000% 68.000%
0.3000 88.000% 58.000%
0.2000 85.000% 46.000%
0.1000 74.000% 27.000%
0.0500 55.000% 16.000%
0.0300 44.000% 12.000%
0.0200 37.000% 8.000%
0.0100 28.000% 4.500%
0.0050 21.000% 3.500%
0.0030 15.000% 2.000%
0.0010 6.000% 0.500%
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Structure Networking:

Stru  (flows  Stru | Musk. K -
Type # into) ¥ (hrs) Musk. X | Description
Null #1 ==> #2 0.290 0.363 | SLURRY 4 RECLAIMED
Null #2 ==> #3 0.007 0.449 | SLURRY 3 RECLAIMED
Pond #3 ==> #4 0.038 0.363 | POND 013A
Pond #4 ==> End 0.000 0.000 | POND 013
#1
Nuf!
#2
Nul!
#3
Pond
#4
Pond
Structure Routing Details:
Stru e Vert. Dist. Horiz. Dist. Velocity ;
Land Flow Condition Slope (% Time (hrs
i rel®) Ty (ft) (fps) (hrs)
#1 /- Paved area and small upland 5.00 235.00  4,700.00 4.50 0.290
gullies
#1 Muskingum K: 0.290
8. Large gullies, diversions, and low
#2 flowing streams 25.00 100.00 400.00 15.00 0.007
#2  Muskingum K: 0.007
#3 /- Pavedareaand small upland 5.00 31.25 625.00 4.50 0.038
gullies
#3  Muskingum K: 0.038
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Structure Summary:
Immediate Total Peak Total Peak Peak
Contributing Contributing ) Runoff Sediment  Sediment  Settleable 24VW
Discharge
Area Area Vaolume Conc. Conc. "
(cfs) {tons) {ml/T)
(ac) {ac) {act) (mg/1) (/1)
#1 102.800 102.800 86.69 21.61 96.1 8,926 6.71 2.46
#2 267.400 370.200 281.35 78.69 12,080.3 223,498 168.64 81.07
In 33141 92.90 12,385.7 194,515 146.77 70.38
#3 85.600 455.800
Cut 310.81 92.85 837.3 15,518 3.74 1.71
In 406.81 120.24 950.1 13,580 4.35 2.04
#4 203.000 658.800
Out 104.80 120.24 535.1 5,370 0.05 0.04
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Particle Size Distribution(.é) at Each Structure

Structure #1 (SLURRY 4 RECLAIMED):

Size {mm) In/out .
3.0060 96.579%
2.0000 94.403%
1.0000 85.535%
0.5000 75.546%
0.3000 64.437%
0.2000 51.105%
0.1000 25.996%
0.0500 17.776%
0.0300 13.332%
0.0200 8.888%
0.0100 4.999%
0.0050 3.888%
0.0030 2.222%
0.0010 0.555%

Structure #2 (SLURRY 3 RECLAIMED):

Size (mm) In/Out
3.0000 90.777%
2.0000 88.692%
1.0000 80.350%
0.5000 70.966%
0.3000 60.538%
0.2000 48.025%
0.1000 28.213%
0.0500 16.741%
(0.0300 12.559%
0.0200 8.380%
0.0100Q 4.721%
0.0050 3.671%
0.0030 2.101%
0.0010 0.528%
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Structure #3 (POND 013A):

Size (mm) In Out
3.0000 90.790% 100.000%
2.0000 8B.706% 100.000%
1.0000 80.365% 100.000%
0.5000 70.980% 100.000%
0.3000 60.550% 100.000%
0.2000 48.034% 100.000%
0.1000 28.218% 100.000%
0.0500 16.743% 100.000%
(.0300 12.560% 100.000%
0.0200 8.381% 100.000%
0.0100 4,.722% 69.849%
0.0050 3.672% 54.315%
0.0030 2.101% 31.082%
0.0010 (0.528% 7.804%

Structure #4:

Size (mm) In Out
3.0000 100.000% 100.000%
2.0000 99.654% 100.000%
1.0000 98.442% 100.000%
0.5000 97.024% 100.000%
0.3000 95.190% 100.000%
0.2000 92.988% 100.000%
0.1000 89.501% 100.000%
0.0500 87.483% 100.000%
0.0300 86.749% 100.000%
0.0200 86.015% 100.000%
0.0100 29.891% 100.000%
0.0050 46.572% 85.543%
0.0030 26.651% 48.952%
0.0010 6.691% 12.291%
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Structure Detail:
Structure #1 (Nulf)
SLURRY 4 RECLAIMED
Structure #2 (Null)
SLURRY 3 RECLAIMED
Structure #3 (Pond)
POND 013A
Pond Inputs:
Initial Pool Elev: 501.50 ft
Initial Paol: 4,76 ac-ft
*Sediment Storage: 5.20 ac-ft
Dead Space: 20.00 %

*Sediment capacity was entered by user

Pond Results:

Peak Elevation: 504.59 ft

H'graph Detention Time: 0.62 hrs
Pond Model: CSTRS

Dewater Time: 0.73 days

Trap Efficiency: 93.24 %

Dewatering time fs calculated from peak stage to lowest spiffway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Discharge Diar\;vriger
(ac) (ac-ft) (cfs) (hrs)

499.00 1.521 0.000 0.000 Top of Sed. Storage
499.50 1.686 0.795 0.000

500.00 1.860 1.681 0.000

500.50 1.988 2.643 0.000

501.00 2.120 3.669 0.000

501.50 2.260 4.764 0.000

502.00 2.400 5.929 3.130 4.50%
502.50 2.543 7.165 44.800 5.85
503.00 2.690 8.473 86.470 5.25
£03.50 2.843 9.856 148.235 0.95

Filename: Slurry Imp. 3- Ponds 013A and 013 Re-evaluation with Slurry 3 & 4 reclaimed.sc4 Printed 07-22-2014



SEDCAD 4 for Windows

Cranurinkt 1008 21N Pamala | Qrhivah

Elevation Area Capacity Discharge D(_T_\:vr;taer
(ac) (ac-ft) (cfs) (hrs)

504.00 3.000 11.316 210.000 0.40
504.50 3.163 12.857 295,500 0.35
504.59 3.195 13.147 310.814 0.15 Peak Stage
505.00 3.330 14.480 381.000

505.50 3.424 16,168 491.500

506.00 3.520 17.904 602.000

506.50 3.619 19.689 658.500

507.00 3.720 21.524 715.000

507.50 3.819 23.400 992.500

508.00 3.920 25.343 1,270.000

508.50 4.014 27.327 1,835.000

509.00 4.110 26.358 2,400,000

509.50 4.204 31.437 2,600.000

510.00 4,300 33.563 2,800.000

510.50 4,399 35.738 3,000.000

511.60 4.500 37.962 3,200.060

511.50 4,599 40.237 3,400.000

512.00 4,700 42.562 3,600.000

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table

Combined
Elevation Us-er* _ Total
(ft) input (dc;ssrjharge Discharge
{cfs)
499.00 0.000 0.000
499,50 0.000 0.000
500.00 0.000 0.000
500.50 0.000 0.000
501.00 0.000 0.000
501.50 0.000 0.000
502.00 3.130 3.130
502.50 44.800 44,800
503.00 86.470 86.470
503.50 148.235 148.235
504.00 210.000 210.000
504.50 295.500 295,500
505.00 381.000 381.000
505.50 451.500 491.500
506.00 602.000 602.000
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Combined
Elezf%ion inputl.l':lsi:;arge .TOtaI
(cfs) Discharge
(cfs)
506.50 658.500 658.500
507.00 715.000 715.000
507.50 992.500 992.500
50B.00 1,270.000 1,270.000
508.50 1,835.000 1,835.000
509.00 2,400.000 2,400,000
509,50 2,600.000 2,600.000
510.00 2,800.000 2,800.000
510.50 3,000.000 3,000.000
511.00 3,200.000 3,200.000
511.50 3,400.000 3,400.000
512.00 3,600.000 3,600.000
Structure #4 (Pond)
POND 013
Pond Inputs:
Initial Pool Elev: 454.50 ft
Initial Pool: 19.24 ac-ft
*Sediment Storage: 5.70 ac-ft
Dead Space: 0.20 %

*Sediment capacity was entered by user

Drop Inlet
DiaR:zZ;er Riser Heigit Dgar];reetler Barrel Barrel Slope Manning's n Spiliway Elev
. () : Length (ft) (%) 9 (£t}
{in) (in)
24.00 7.00 24.00 100.00 2.00 0.0240 454.50
Drop Inlet
Digriig{er Riser Height Dg?::i;r Barrel Barrel Slope Mannind's n Spillway Elev
_ (ft) . Length (ft) (%) 9 (/)
(in) (in)
30.00 7.00 30.00 100.00 2.00 0.0240 454.50
Emergency Spillway
. Crest Length Left Right Bottom
Spiltway Elev = g Sidesiope  Sideslope  Width (ft)
464.70 10.00 2.00:1 2.00:1 50.00
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Pond Results:

Peak Elevation: 462.11 ft

H'graph Detention Time: 3.33 hrs
Pond Mode!: CSTRS

Dewater Time: 0.62 days

Trap Efficiency: 45.56 %

Dewatering time is calculated from peak stage to fowest spilfway

Elevation-Capacity-Discharge Table

Elevation Area Capacity Bischarge Dﬁﬂ\;vrs(taer
{ac) (ac-t) {cfs) (hrs)
447.57 1.905 0.000 0.000 Top of Sed. Storage
448.00 2.028 0.848 0.000
448_50 2.176 1.899 0.000
449.00 2.329 3.025 0.000
449,50 2.487 4.229 0.000
450.00 2.650 5.513 0.000
450.50 2.736 6.859 0.000
451.00 2.823 8.249 0.000
451.50 2911 9.682 0.000
452,00 3.001 11.160 0.000
452.50 3.092 12.683 0.000
453.00 3.184 14,252 0.000
453.50 3.278 15.868 0.000
454.00 3.373 17.531 0.000
454.50 3.470 19.241 0.000 Spllway #1
Spillway #2
455.00 3.570 21.001 15.495 1.37%
455.50 3.804 22.844 38.762 1.00
456.00 4.045 24.806 47.474 0.55
456.50 4,293 26.891 54.818 0.55
457.00 4.549 29.101 61.288 0.50
457.50 4.812 31.441 67.138 0.50
458.00 5.083 33.915 72.517 0.55
458.50 5.361 36.526 77.524 1.05
459.00 5.647 39.278 82.227 1.05
459.50 5.940 42.174 86.675 0.95
460.00 6.240 45.219 90.905 0.95
450.50 6.427 48.386 94,948 1.00
461,00 6.617 51.647 98.509 1.10
461.50 6.810 55.004 101.396 0.95
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Elevation Area Capacity Discharge D?r\;vrﬁ‘teer
(ac) (ac-ft) (cfs) (hrs)
462.00 7.006 58.457 104.194 1.70
462.11 7.051 59.250 104.800 1.00 Peak Stage
462.50 7.204 62.010 106.910
463.00 7.405 65.662 105.552
463.50 7.609 69.416 111.568
464.00 7.816 73.272 113.107
464.50 8.026 77.232 114.626
464.70 8.110 78.846 115,227 Spillway #3
465.00 8.210 81.294 149.930
465.50 8.374 85.440 207.755
466,00 8.540 89.668 326.475
466.50 8.704 93.979 478.457
467.00 8.870 98.373 655.724
467.50 9.034 102.849 858.398
468.G0 9,200 107.407 1,085.208
468.50 9.374 112.051 1,335.309
469.00 9.550 116.782 1,608.120
469.50 0.724 121.600 1,903.238
470.00 9.200 126.506 2,220.388
470.50 10.121 131.511 2,559.384
471.00 10.345 136.628 2,920,110
471.50 10.571 141.857 3,302.503
472.00 10.800 147.200 3,706.542
472.50 11,075 152.668 4,132.239
473.00 11.353 158.275 4,579.631
473.50 11.635 164.022 5,048.779
474.00 11.920 169.910 5,539.761
474.50 12.210 175.943 6,052.668
475.00 12.503 182.121 6,587.606
475.50 12.800 188.446 7,144.601
476.00 13.100 194.921 7,724,044
476.50 13.371 201.539 8,325.799
477.00 13.644 208.293 8,950.001
477.50 13.921 215.184 9,597.063
478.00 14,200 222214 10,266.860

*Designates time(s) to dewater have been extrapolated beyond the 50 hour hydrograph limit.

Detailed Discharge Table
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Combined
Elevation Drop Inlet Drop Inlet Emergency Total
(f) (cfs) {cfs) Spillway (cfs)  ~ pischarge
(cfs)
447.57 0.000 0.000 0.000 0.000
448.00 0.000 0.000 0.000 0.000
448.50 0.000 0.000 0.000 0.000
449.00 0.000 0.c00 0.000 0.000
449,50 0.000 0.000 0.000 0.000
450,00 0.000 0.000 0.000 0.000
450.50 0.000 0.000 0.000 0.000
451.00 0.000 0.000 0.000 0.000
451.50 0.000 0.000 0.000 0.000
452.00 0.000 0.000 0.000 0.000
452.50 0.000 0.000 0.000 0.000
453.00 0.000 0.000 0.000 0.000
453.50 0.6o0 0.000 0.000 0.000
454.00 0.000 0.000 0.000 0.000
454,50 0.000 0.600 0.000 0.000
455.00 6.886 8.608 0.000 15.495
455.50 15.127 23.635 0.000 38.762
456.00 18.526 28.947 0.000 47.474
456.50 21.392 33.426 0.000 54.818
457.00 23.917 37.371 0.000 61.288
457.50 26.200 40.938 0.000 67.138
458.00 28.299 44.218 (.000 72.517
458.50 30.253 47,271 0.000 77.524
459,00 32.089 50.138 0.000 82.227
459.50 33.824 52.851 0.000 86.675
460.00 35.475 55.430 0.000 90.905
460,50 37.053 57.895 0.000 94.948
461.00 38.251 60.259 0.000 98.509
461.50 38.863 62.534 0.000 101.3%6
462.00 359.465 64.728 0.000 104.194
462.50 40.059 66.851 0.000 106.910
463.00 40,644 68.909 0.000 109.552
463.50 41.220 70.348 0.000 111.568
464.00 41,789 71.319 0.000 113.107
464.50 42.350 72.276 0.000 114.626
464.70 42.572 72.655 0.000 115.227
465.00 42.903 73.221 33.806 149.930
465.50 43,450 74.154 90.152 207.755
466.00 43.990 75.075 207.411 326.475
466.50 44,523 75.985 357.949 478.457

Filename: Slurry Imp. 3- Ponds 013A and 013 Re-evaluation with Slurry 3 & 4 reclaimed.sc4

Printed 07-22-2014



SEDCAD 4 for Windows

Canwinht 1008 204N Pamala | Qrhuah

13

Comibined
Elevation Drop Inlet Drop Inlet Emergency Total
(f) (cfs) (¢fs) Spillway (cfs) Discharge
{cfs)
467.00 45.050 76.884 533.790 655.724
467.50 45.570 77.773 735.054 858.398
468.00 46.085 78.652 960.471 1,085.208
468.50 46.595 79.521 1,209.193 1,335.309
469.00 47,098 80.381 1,480.641 1,608.120
469.50 47.597 81.231 1,774,410 1,503.238
470.00 48.090 82.073 2,090.225 2,220.388
470.50 48.578 82.906 2,427.899 2,555.384
471.00 49,062 83.731 2,787.317 2,920.110
471.50 49.540 84.548 3,168.415 3,302,503
472.00 50.014 85.357 3,571.171 3,706.542
472.50 50.484 86,159 3,695.596 4,132,239
473.00 50.949 86.953 4,441.729 4,579.631
473.50 51.410 87.740 4,909.629 5,048.779
474.00 51.867 88.520 5,399.374 5,539.761
474.50 52,320 89,293 5,911.055 6,052.668
475.00 52.770 90.059 6,444.778 6,587.606
475.50 53.215 90.819 7,000.657 7,144,651
476.00 53.656 91.573 7,578.815 7,724.044
476.50 54.094 92.320 8,179.384 8,325.799
477.00 54.529 93.062 8,802.500 8,950.091
477.50 54.960 93.798 9,448.306 9,597.063
478.00 55.388 94.528 10,116.550 10,266.860
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Subwatershed Hydrology Detail:
Time of Peak Runoff
Sgu S\LVS SWS Area Canc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 88.800 0.154 0.000 0.000 72.000 M 77.48 18.988
2 4.700 0.125 0.000 0.000 75.000 M 4.43 1.099
3 7.300 0.125 0.000 0.000 60.000 S 3.20 0.843
4 2.000 0.100 0.000 0.000 81.000 F 271 0.677
> 102.800 86.69 21.606
#2 1 126.000 0.700 0.000 0.000 55.000 28.70 11.466
2 141.400 0.253 0.000 0.000 81.000 177.61 45.620
h 370.200 281.35 78.691
#3 1 24.500 0.125 0.000 0.000 75.000 M 23.00 5.729
6.400 0.100 0.000 0.000 81.000 8.66 2,166
3 54.700 0.125 0.000 0.000 60.000 5 23.99 6.314
o 455.800 331.41 92.900
#4 1 34.000 0.125 0.000 0.000 75.000 M 32.05 7.951
2 169.000 0.267 0.000 0.000 60.000 s 68.37 19.399
Y, 658.800 406.81 120.243
Subwatershed Sedimentology Detail:
Peak Peak
Stru SWS ) " Sediment  Sediment  Settleable 29YW
Soil K L (ft) S (%) C P PS #
# # (tons) Conc. Conc (mif1)
{mg/l) {mif
#1 1 0.240  200.00 500 0.0500 1.0000 2 66.5 4,548 341 1.93
2 0.320  200.00 600 00500 1.0000 2 4.3 5,089 3.82 2.16
3 0320 200.00 5.00 0.003¢  1.0000 2 0.2 262 0.19 0.11
4 0.240  200.00 500 05000 1.0000 2 25.2 47,249 35.75 20.43
> 96.1 8,926 6.71 2.46
#2 0.320  200.00 1100  0.0030 10000 1 7.2 712 0.29 0.19
2 0.240  200.00 15.00  0.9000 1.0000 2 11,977.1 300,348 226.70 133.18
py 12,080.3 223,498 168.64 81.07
#3 1 0300  200.00 16.00  0.0500  1.0000 98.3 22,134 16.61 9.40
2 0.240  200.00 1000 0.9000  1.0000 204.5 116,485 88.14 50.77
0320  200.00 9.00  0.0030  1.0000 3.1 629 0.47 0.27
> 12,385.7 194,515 146.77 70.38
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Peak Peak
Stru  SWS . Sediment  Sediment  Settleable 24vW
SoilK L {ft S (% C P PS #
F # (f (%) (tons) Conc. Conc i
(mg/f) (ml/)
#4 1 0.300 200.00 15.00 0.0500 1.0000 2 131.0 21,266 15.96 9.03
2 0.300 200.00 15.00 0.0030 1.0000 2 220 1,423 1.05 0.62
Z 990.1 13,580 4,35 2.04
Subwatershed Time of Concentration Details:
Stru SW! - ] o Vert. Dist. Horiz. Dist. Velocity .
# ¥ Land Flow Condition Slope {%} (fty (e (fos) Time (hrs)
#2 2 7-Pavedareaand small upland 5.00 20500  4,100.00 4.500 0.253
gullies
#2 2 Time of Concentration: 0.253
#4 2 7-Pavedareaand small upland 1.68 4200  2,500.00 2,600 0.267
gullies
#4 2 Time of Concentration: 0.267
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